Influence of organization of native protein structure on its folding: modeling of the folding of α-helical proteins.
An important question that is addressed here is whether the modeling of protein folding can catch the difference between the folding of proteins with similar structures but with different folding mechanisms. In this work, the modeling of folding of four α-helical proteins from the homeodomain family, which are similar in size, was done using the Monte Carlo and dynamic programming methods. A frequently observed order of folding of α-helices for each protein was determined using the Monte Carlo method. A correlation between the experimental folding rate and the number of Monte Carlo steps was also demonstrated. Amino acid residues that are important for the folding were determined using the dynamic programming method. The defined regions correlate with the order of folding of secondary-structure elements in the proteins both in experiments and in modeling.